1 



2196386 



19 THE FRENCH 
REPUBLIC 

National Institute of 
Industrial Property (French 
acronym: INPI) 

PARIS 



1 1 Publication No.: (To be used 
only for filing and orders for 
copies) 



21 National registry no. (To be 
used for annuity payments, 
requests for official copies and 
alt other correspondence with 
the INPI) 



2,196,386 



72.29396 



APPLICATION FOR PATENT 



1'* PUBLICATION 



22 Date of filing August 1 7. 1 972, at 1 2:26 PM 

41 Date when application was made available B.OP.L [Official Industrial 

to the public Property Bulletin] - "Lists" n. 1 1 

of iVIarch 15, 1974 

51 international Classification (int. CI.) 012 k 1/00 

71 Applicant: CUDENNEC. Alain, resident of France 

73 Holder: Same as 71 

74 Agent: Jean-Michel Wagret, 10, rue de la P^piniSre, Paris (8) 
54 Set of culture media for the identification of bacteria 

72 Invented by: 

33 32 31 Conventional priority: 



Sale of Issues at the IMPRIMERIE NATIONALE (National Printing Office). 27. me de la Convention - 
75732 PARIS CEDEX15 



103566^1 



The invention presented in this application involves a set of culture media 
designed to receive the inoculation of a bacterial colony that has been previously 
isolated and developed on these diverse culture media with a view to engendering 
reactions with the products contained in the media. These reactions would make it 
5 possible to identify the strain of previously isolated bacteria. 

We thus aim, within the framework of this invention, to enable the identification 
of the strain of bacteria isolated starting from a series of previously defined essential 
characteristics whose presence or absence will make it possible to identify the suspect 
bacterium previously isolated in a primo culture medium. 

1 0 The evolution of medical or veterinary practice increasingly tends to lead 

practitioners to turn to laboratory analysis techniques in order to produce a highly 
reliable diagnosis; from this it follows that bacteriological examination is taking an ever 
greater importance in day-to-day clinical analysis. Further, the development of medical 
practice tends to demand that laboratories comply with increasingly strict working 

1 5 conditions, and practitioners require more precise analyses with quicker results. 

Another patent application submitted by this applicant, no. 71.37081 of October 
15, 1971, described a portable container of the disposable type for culture media, 
already containing a certain number of prepared and pre-measured culture media that 
could be discarded after use. The container envisioned obviates tiresome handling 

20 chores and the need for glassware and sterilization with the resulting clutter and 

personnel costs. The multiple container thus described relieves congestion in laboratory 
incubators and refrigerators and enables materials to be rotated more quickly. 

The tests and experiments conducted by the applicant showed that an 
improvement could be obtained not only on the level of the material support containing 

25 the culture medium or media for tests and examinations, but also in the preparation and 
the very structure of these diverse media. 

It was shown that the choice of new media enabled a lesser or equal number of 
media to result in the definition of a greater number of characteristics, which enabled a 
more precise, more reliable diagnosis. Moreover, the use of the new media defined in 

30 this application made it possible to obtain results in a much shorter time, with a 

considerably reduced incubation time compared to the times normally required for this 
type of analysis. The faster production of results allows congestion to be eased in 
laboratories and in sterilizing or storage equipment, thus permitting a much faster 
rotation of material and increased productivity of laboratory personnel. 

35 Additionally, the culture media defined in this application enable distinct, clear- 

cut results to be obtained, whose interpretation will be exceptionally easy for the user. 
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The media defined in this application also enable the cultures produced to result 
in the definition of a series or set of properly selected characteristics according to their 
taxonomic interest, and to lead rapidly to the identification of the strain being sought 
within the typology of bacteria. 
5 The following paragraphs will set forth the characteristics of each of the new 

media that are defined and claimed in this application, and which are used in association 
with other media that are also new and included in this application, or conventional ones 
used to form a set of media of preference placed in a single container, according to the 
characteristics of the previous French patent application cited above and submitted by 
1 0 the applicant named in this application, and enabling the cultures made to result in the 
definition of the isolated bacterial strain. 

We have successively defined, on one hand, the composition of each medium, 
and, on the other hand, the various reactions that take place in it. 

MEDIUM 1: 

15 Composition: 



-Peptone 10 g 

- Dipotassium phosphate 2 g 
-Glucose 10 g 

20 -Agar 17 g 

- Bromothymol blue 0.08 g 

- Distilled water 1 ,000 ml 



This glucosed, phosphatic medium is colored green by the bromothymol blue. 
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Reactions: 

a) Fermentation of glucose 

The initially green medium turns yellow if the glucose ferments. Certain germs that 
break down glucose through an oxidative process cause yellowing to occur on the 
surface of the medium, while the yellow coloration appears at the bottom before 
invading the entire medium if fermentation takes place, 

b) Production of gas: 

Many enterobacteria ferment glucose with production of gas, which is a differentiating 
characteristic of interest. The gas is retained by the agar, and bubbles or a fissure can be 
seen in the medium. If there is little or no gas production, the medium remains 
unchanged. 

c) Voges-Proskauer (VP) reaction: 

The transformation of pyruvic acid into acetylmethylcarbinol by Klebsiella, 
Enterobacter or Serratia is checked for after 1 8 to 24 hours when other reactions are 
readable. Several reagents can be used to highlight acetylmethylcarbinol. It is, however, 
advisable to use the following original reagent: 

- copper sulfate 0. 1 g 

- ammonium hydroxide 4 ml 

- sodium hydroxide 40% 96 ml 

Five drops of reagent are placed in cell number 1. Initially, the basic reagent turns the 
medium green, with the color change moving from the surface toward the bottom. 
Subsequently, two minutes after the introduction of the reagent, a yellow edge appears 
near the surface of the medium if the germ is VP positive. No edge will appear if the 
germ is VP negative. The production of acetoin (acetylmethylcarbinol) is confirmed 
after about 20 minutes by the yellowing of the medium and the appearance of a purple 
coloration on the surface. If the germ produces no acetoin (VP negative), the liquid 
floating on the surface of the medium remains bluish and transparent, while the agar- 
based medium is pure green. 

d) Methyl red (MR) reaction 

Methyl red is a pH indicator which is red below pH 5 and yellow at pH 6. The test 
consists of placing one drop of methyl red on the medium after 48 hours of incubation; a 
red coloring indicates a positive reaction (which occurs when the pyruvic acid produced 
by the fermentation of the glucose is not subsequently transformed into acetoin). 
Obviously, this reaction is only possible if the VP reaction has not been conducted. In 
practice, VP positive or MR negative germs alkalinize the medium enough for it to 
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change back to green after 24 to 48 hours of incubation (the bromothymol blue is green 
when the pH is above 6), which makes the addition of methyl red useless. 

MEDIUM 2: 



Composition: 

5 - Meat extract 3 g 

- Tryptone 20 g 

- Ammonium iron sulfate 0.2 g 

- Sodium thiosulfate 0.4 g 

- Cysteine 0.2 g 
10 -Agar 17 g 

- Distilled water 1 ,000 ml 



This medium contains a peptone rich in tryptophan, sulfurated derivatives and an iron 

salt. It is not colored. 

Reactions: 

15 a) If the bacterial layer produces sulfurated hydrogen, the latter will combine 

with the iron salts in the medium, producing a black iron sulfide. 

b) Production of indole 

The production of indole from tryptophan can be looked for after 18 to 24 hours of 
incubation by putting a few drops of Ko vacs reagent in cell number 2: a red coloring 
20 will appear if the medium contains indole. 

c) Browning of medium number 2 can be observed with Proteus and 
Providencia. This browning is due to the deamination of the tryptophan and must not be 
conftised with the production of H2S, which is pure black. 

MEDIUM 3 A: 



25 Composition: 

- Peptone 1 g 

- Glucose 1 g 

- Monopotassium phosphate 6 g 

- Disodium phosphate 2 g 
30 - Tryptophan 3 g 

- Urea 20 g 

- Phenol red 0.01 g 
-Agar 17 g 

- Distilled water 1 ,000 ml 
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This medium contains urea, tryptophan and phenol red. A little peptone and glucose 
have been added to permit the growth of other bacteria besides Proteus. Its initial color 
is yellow. 
Reactions: 
5 a) Urease 

The hydrolysis of urea alkalinizes the medium, whose color changes fix>m yellow to red. 
This reaction begins after 6 to 12 hours with Proteus. Certain bacteria, such as 
Klebsiella, Bordetella or Yersinia, also hydrolyze urea in this medium; the reaction is, in 
general, slower and the incubation will most often be prolonged beyond 24 hours in 
10 order for the medium to turn a pure red in this case. 

b) Tryptophan deaminase 

Tryptophan deaminase characterizes the Proteus-Providencia group, and sets Proteus 
apart from the other ureasic bacteria. To perform the test, five drops of ferric chloride 
8% are added to medium 3 after 18-24 hours of incubation. A red-brown coloration will 
1 5 soon appear if the reaction is positive. The reading can be done on the medium after it 
has tumed red without any drawbacks. 

c) The search for indole can be carried out as in the preceding medium. This 
option can be used when a late production of H2S is sought in medium number 2. 

MEDIUM 3 B: 

20 Although it is an original formula, medium 3 A described above remains a 

relatively classic conception aimed at not confusing the bacteriologist, who must adapt 
to a set of media and reactions to which he or she is not always accustomed. 

The assays conducted in the laboratory enabled us, however, to ascertain that, by 
modifying certain elements of the formula, we could obtain more interesting media than 

25 the medium described. 

Indeed, if the proportion of phenol red is reduced (by half), and if an iron salt is 
introduced while slightly decreasing the amount of phosphate buffer, the hydrolysis of 
the urea quite often changes the color of the medium from yellow to pink within six 
hours of incubation. Then the medium progresses from pink to red-brown, which 

30 characterizes the presence of a tryptophan deaminase. It is thus no longer necessary to 
add ferric chloride to determine the presence of TDA. This obviates a laboratory 
operation and enables the bacteriologist to analyze for indole by adding Kovacs reagent 
to the surface of the intact medium. 
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Several media can be made based on this principle. The following medium, for 
example, will produce the expected results: 



- Tryptone 2 g 

- Monopotassium phosphate 4 g 

5 - Disodium phosphate 1 .5 g 

- Tryptophan 3 g 

- Phenol red 0.004 g 

- Ferric chloride 0.05 g 
-Agar 15 g 

10 -Urea 20 g 

- Distilled water 1 ,000 ml 



Distributed among the various compartments of a multiple container, this medium is of 
particular interest when differentiating Salmonellas and Proteus starting from selective 
media for Salmonella-Shigella. These selective media, heavily used for examining 

1 5 stools or food products, inhibit many bacteria that are not of interest, while Proteus 
develop easily in them, producing colonies similar to those of Salmonella, and a quick 
distinction is the rule. Each multiple container compartment filled with urea-TDA- 
indole is seeded with a suspect colony: six hours later, the ureasic Proteus are easily 
spotted. If the reading is not effected until 12 or 24 hours have passed, the anunonium 

20 hydroxide produced by the Proteus will generally have alkalinized many compartments 
adjoining those that contain the Proteus: the pink or yellow compartments will thus be 
suspicious of containing Salmonellas: the cells seeded with Proteus will, at that point in 
the incubation (at 37° C), be red-brown as a result of the deamination of the 
tryptophane, and therefore easily recognizable. The red-brown coloring may be 

25 accentuated by the addition of a few drops of ferric chloride 8%, although this addition 
will generally not be necessary. The suspect colonies (yellow after six hours, pink or 
yellow after 15 to 24 hours) are subcultured for a more complete identification. 

Analyzing for indole by adding one or two drops of Kovacs reagent (the 
presence of indole is characterized by the appearance of red coloring) can be tumed to 

30 good account, especially when some lactose-fermenting germs (their colonies have a 
distinctive look on the selective media for Salmonella-Shigella) have been seeded on 
urea-TDA-indole media: the presence of indole will make it easy to detect colibacillus. 

When distributed in the multiple container described herein, the 3 B mediirai 
thus makes it possible to differentiate quickly and economically a large number of 

35 bacterial colonies starting from media selective for Sahnonella-Shigella, with a higher 
number of Salmonella isolations. 
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MEDIUM 4: 

Composition: 

-Peptone 10 g 

- Meat extract 1 g 
5 -Lactose 10 g 

-Sucrose 10 g 

- Potassium nitrate 1 g 

- Phenol red 0.04 g 
-Agar 17 g 

1 0 - Distilled water 1 ,000 ml 



Containing sucrose, lactose and potassium nitrate, this medium is colored red by phenol 
red. 

Reactions: 

a) Fermentation of disaccharides: 

1 5 The fermentation of lactose or sucrose acidifies the medium, whose color changes from 
red to yellow. The combination of these sugars generally prevents false negative 
reactions presented by germs that have no permease for the lactose. 

b) Reduction of nitrates to nitrites: 

This test, which is highly important from the taxonomic standpoint (as are glucose and 
20 oxidase), is performed by adding two drops of each of the following reagents: 

I - sulfanilic acid 0.8 g; acetic acid 5 N 100 ml; 

II - alphanaphtylamine 0.5 g; acetic acid 5 N 100 ml. 

If there are nitrites present, a red coloration will appear on the surface of the medium, 
indicating a positive reaction. If no reaction appears, a reducing agent is added (zinc 
25 powder) that will produce a red coloration if there are still nitrates in the medium 
(negative reaction). No coloration appears if the nitrites were reduced to nitrogen 
(positive reaction). The phenol red does not hinder reading because the acid reagents 
turn it yellow. 
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MEDIUM 5: 

Composition: 

- Yeast extract 3 g 

- L-lysine 5 g 
5 - Dextrose 1 g 

- Monopotassium phosphate 0.4 g 

- Bromocresol purple 0.02 g 
-Agar 17 g 

- Distilled water 1 ,000 ml 



10 The pH is adjusted to around 6. This peptone-free medium containing lysine and 
bromocresol purple is initially yellow-gray. 
Reactions: 

a) Lysine decarboxylase (LDC): 

The amines produced by the decarboxylation of lysine alkalinize the medium, which 
15 generally turns purple within 24 hours. This characteristic is important for the purpose 
of distinguishing between Salmonella and Citrobacter. It is also of interest in the VP 
positive germ group. A vaguely piuple coloration, with this group, will be considered a 
negative reaction; more complex reactions can slowly alkalinize the medium. 

b) Oxidase: 

20 The addition of a few drops of dimethylparaphenylenediamine in a 1% solution made 
with distilled water changes the color of the microbial colony first to red and then to 
black when the reaction is positive. When it is negative, the colony remains grayish in 
color. 

MEDIUM 6: 



25 Composition: 

- Yeast extract 0. 1 g 

- Ornithine 5 g 

- Monopotassium phosphate 1 .2 g 

- Disodium phosphate 0.4 g 
30 - Dextrose 0.25 g 

- Bromocresol purple 0.02 g 
-Agar 17 g 

- Distilled water 1 ,000 ml 



35 
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This peptone-free medium containing ornithine and bromocresol purple is grayish 

yellow in color. 

Reactions: 

The amines produced by the decarboxylation of ornithine (ornithine 
5 decarboxylase present in the medium) change the initially grayish-yellow medium to 
purple. The medium is yellow or grayish in color if the reaction is negative. This 
reaction is of great interest for the purpose of characterizing the genus Enterobacter, 
which quickly alkalinizes this medium, contrary to what occurs with Klebsiella. 

The media described above will preferably be used in combination in a single 
1 0 container, in which each medium will be placed in a separate compartment 

It is understood that bacteriologists will use, according to their needs, either 
mediimi 3 A or medium 3 B, which are described as alternatives. However, in particular 
cases, the cumulative use of medium 3 A and medium 3 B juxtaposed in the same 
container could be envisioned. 
1 5 The media described above can also be used in combination with conventional 

culture media. 

When the preferred manner of execution of the invention is followed, users will 
employ a set of eight media including media 1, 2, 3 A (or 3 B), 4, 5 and 6. These six 
media will be associated with two conventional media defined below imder references 7 
20 and 8. 

MEDIUM 7: 



Composition: 

- Sodium chloride 5 g 

- Magnesium sulphate 0.2 g 
25 - Ammonium dihydrogen phosphate 1 g 

- Dipotassium phosphate 1 g 

- Sodium citrate 5 g 

- Bromothymol blue 0.08 g 
-Agar 17 g 

30 - Distilled water 1 ,000 ml 
Reactions: 



Made according to Simmons' formula, this medium changes from green to blue 
if sodium citrate is used. While the reaction generally takes place within 24 hours, 
certain bacteria, such as Salmonella, find it difficult to develop in this synthetic medium 
35 and take 48 hours to produce a reaction. 
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MEDIUM 8: 

Composition: 

- Yeast extract 0.5 g 

- Dextrose 0.25 g 
5 - Ammonium sulphate 2 g 

- Dipotassium phosphate 0.6 g 

- Monopotassium phosphate 0.4 g 

- Sodium chloride 2 g 

- Sodium malonate 3 g 

1 0 - Bromothymol blue 0.08 g 

-Agar 17 g 

- Distilled water 1 ,000 ml 



While bacteria that do not use malonate can cultivate in this mediimi, only bacteria that 

use malonate alkalinize the medium and change its color from green to blue. This 
15 characteristic is very important for distinguishing Salmonella from Arizona. It is, 

moreover, highly useful in differentiating Serratia from Klebsiella and Enterobacter. 
The appearance of bacterial colonies has always been an important element for 

the bacteriologist. When the method proposed is applied, the invention enables the 

bacteriologist to study the shape, luxuriance, opacity, viscosity and pigmentation of 
20 colonies, as well as the variability of these characteristics. 

The culture media described above are sterilized by autoclaving or filtration, and 

are generally distributed xmder sterile conditions and in low volume into the cells of a 

multiple container. 

The table below shows the process of identification of the previously isolated 
25 bacterial strain based on characteristics determined through the use of different reagent 
media consonant with the invention. 
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MEDIA: 


1 


2 


3 A or 3B 


4 


5 


6 


7 


8 


Gliicose-l- O 
Nitrate + ^ 
Oxydase - < 


Gas in glucose 


> 


H2S 


Indole 


Urea 


TDA 


Disaccharides 


LDC 


ODC 


Citrate 


Malonate 


Salmonella 


+ 


- 




- 


- 


- 


- 




d 


+ 


- 


/vnzona 




- 




- 


- 


- 


± 


+ 






+ 


CitroDacter 


+ 


- 




- 


- 


- 


± 


- 


- 




- 


Edwardsiella 


+ 


- 


+ 


+ 


- 


- 


- 




+ 


- 


- 


Shigella 




- 




d 










d 






Escherichia 




- 




+ 








+ 

(-) 


d 






Klebsiella pneumoniae 










+1 










+ 




K. ozenae 


+ 


- 






+1 




+ 






+ 




K, rhinoscleromatis 




- 










+ 








+ 


Enterobacter 
















d 




+ 




oerraua 


d 












+ 


+ 








Proteus mirabilis 


+f 








+ 




d 






d 




Proteus vulgaris 


+f 






4- 






d 


-P 




d 




Proteus morganii 


+f 






+ 


+ 






-P 








Proteus rettgeri 














d 


■P 




+ 




Providencia 


+f 






+ 






d 











+ Positive in 24 hours (or 48 hours in exceptional cases) 
Negative 

-p Negative, purple foreign to the reaction 

1 Slow LDC 

d Different types ODC 

f Low production RDA 

(-) Exceptionally negative VP 



Lysine decarboxylase 
Omithine decarboxylase 
Tryptophan deaminase 
Voges-Proskauer reaction 
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Medium 8 can be replaced with the following variant, which is conventional but 
will be specifically adapted to complete a set of media according to the formulas used in 



the invention: 
Composition: 

5 - Yeast extract 1 g 

- Sodium malonate 3 g 

- Dextrose 0.25 g 

- Ammonium sulphate 2 g 

- Dipotassium phosphate 0.6 g 
10 - Monopotassium phosphate 0.4 g 

- Sodium chloride 2 g 

- DL-phenylalanine 2 g 

- Bromothymol blue 0.025 g 

- Distilled water 1 ,000 ml 



15 The presence of phenylalanine makes it possible to analyze for phenylalanine 

deaminase on this medium. After 24 hours of incubation at 37° C, all the user needs to 
do is to add five drops of hydrochloric acid N/10, followed by four drops of ferric 
chloride 8%. While a dark green coloration indicates a positive reaction, the color does 
not change in the case of a negative reaction. 

20 The results obtained are identical to those obtained by analyzing for tryptophan 

deaminase. This is why its addition was not deemed useful. However, insofar as it migiht 
be feh possible to do without the urease test, the use of this variant allows the 
elimination of the urea-TD A medium and its replacement by another medium for 
seeking one or two additional characteristics. The choice of those characteristics would 

25 then be made according to the needs expressed by users. 

We understand that the invention will be utilized preferably by presenting, in 
association in a container, as described in the French patent application submitted 
previously by this applicant and cited herein, the eight media indicated above, that is: 
medium 1 , medium 2, mediimi 3 A (or medium 3 B as a variant), medium 4, medium 5, 

30 and medium 6. Each of these media is a new composition enabling more favorable 
results in each case through the definition of a greater number of characteristics. 
Further, the invention ensures a more reliable identification. These six media will be 
associated, preferably in an eight-compartment container, with media 7 and 8 (or the 
variant medium also described above) which embody more classic criteria. 

35 It is important to stress that the use of the media thus defined and associated with 

the container as described in the earlier French patent application submitted by this 
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applicant will enable, beyond the definition of a greater number of characteristics, 
greater speed in diagnosing and identifying the bacterium sought. 

Indeed, the use of reagent media defined according to the invention does not 
require more than a small number of samples to be taken fi-om the bacterial colony to be 
seeded: a practitioner will thus be able to take a sample using a straight wire and a 
single colony on a primo culture made in a test tube, a Petri dish or other receptacle. In 
this way, by using the reagent media comprising the invention, the bacteriologist can 
eliminate a stage — ^the subculture stage — starting fi-om a primo culture aimed at 
selecting the various colonies of bacteria that are likely to develop fi^om a sample 
subjected to analyses. The low quantities required will enable a clearly defined bacterial 
colony to be isolated in primo culture and to be seeded directly on the set of 
compartments in accordance with the previous French patent application cited above 
and submitted by the applicant named in this application, and containing the reagent 
media comprising the invention. The bacteriologist will thus be able to reduce the total 
time required for a bacteriological examination by 24 hours while enjoying fi-eedom of 
choice of the receptacles used for the primo culture. 

The preceding description is given only by way of an illustration; based on the 
elements described, we can make diverse variants and modes of execution of the 
invention without exceeding its limits. 



I03566_l 



IS 2196386 

CLAIMS 

1 - Set of culture media for the identification of a colony of bacteria isolated on 
a primo culture medium, characterized by having at least one compartment containing a 
medium defined by the following composition: 

5 -Peptone 10 g 

- Dipotassium phosphate 2 g 
-Glucose 10 g 
-Agar 17 g 

- Bromothymol blue 0.08 g 
1 0 - Distilled water 1 ,000 ml 

2 - Set of culture media for the identification of a colony of bacteria isolated on 
a primo culture medium, characterized by having at least one compartment containing a 
medium defined by the following composition: 

- Meat extract 3 g 
15 -Tryptone 20 g 

- Ammonium iron sulfate 0.2 g 

- Sodium thiosulfate 0.4 g 

- Cysteine 0,2 g 
-Agar 17 g 

20 - Distilled water 1 ,000 ml 

3 - Set of culture media for the identification of a colony of bacteria isolated on 
a primo culture mediimi, characterized by having at least one compartment containing a 
medium defined by the following composition: 

- Peptone 1 g 
25 - Glucose 1 g 

- Monopotassium phosphate 6 g 

- Disodium phosphate 2 g 

- Tryptophan 3 g 

- Urea 20 g 
30 - Phenol red 0.01 g 

-Agar 17 g 

- Distilled water 1 ,000 ml 
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4 - Set of culture media for the identification of a colony of bacteria isolated on 
a primo culture medium, characterized by having at least one compartment containing a 
medium defined by the following composition: 



10 



Tryptone 


2g 


Monopotassium phosphate 


4g 


Disodium phosphate 


1.5 g 


Tryptophan 


3g 


Phenol red 


0.004 g 


Ferric chloride 


0.05 g 


Agar 


15g 


Urea 


20 g 


Distilled water 


1,000 ml 


- Set of culture media for the identification of a colony of bacteria isolated on 



a primo culture medium, characterized by having at least one compartment containing a 
1 5 medium defined by the following composition: 

-Peptone 10 g 

- Meat extract 1 g 
-Lactose 10 g 
-Sucrose 10 g 

20 - Potassium nitrate 1 g 

- Phenol red 0.04 g 
-Agar 17 g 

- Distilled water 1 ,000 ml 

6 - Set of culture media for the identification of a colony of bacteria isolated on 
25 a primo culture medixim, characterized by having at least one compartment containing a 
medium defined by the following composition: 

- Yeast extract 3 g 

- L-Iysine 5 g 

- Dextrose 1 g 
30 - Monopotassium phosphate 0.4 g 

- Bromocresol purple 0.02 g 
-Agar 17 g 

- Distilled water 1 ,000 ml 
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7 - Set of culture media for the identification of a colony of bacteria isolated on 
a primo culture medium, characterized by having at least one compartment containing a 
medium defined by the following composition: 

Yeast extract 0.01 g 

- Ornithine 5 g 

- Monopotassium phosphate 1 .2 g 

- Disodiimi phosphate 0.4 g 

- Dextrose 0.25 g 

- Bromocresol purple 0.02 g 
-Agar 17 g 

- Distilled water 1 ,000 ml 



8 - Set of culture media placed in a single container with a plurality of 
compartments, to include a compartment containing a medium as defined in claim 1, a 
second compartment containing a medium as defined in claim 2, a third compartment 
containing a medium as defined in claim 3, a fourth compartment containing a medium 
as defined in claim 5, a fifth compartment containing a medium as defined in claim 6, 
and a sixth compartment containing a medium as defined in claim 7. 

9 - Set of culture media placed in a single container with a plurality of 
compartments, to include a compartment containing a medium as defined in claim 1, a 
second compartment containing a medium as defined in claim 2, a third compartment 
containing a mediimi as defined in claim 4, a fourth compartment containing a medium 
as defined in claim 5, a fifth compartment containing a medium as defined in claim 6, 
and a sixth compartment containing a medium as defined in claim 7. 

10 - Set of culture media in accordance with the terms of claim 8, characterized 
by having, additionally, a compartment containing a medium having the following 



composition: 

- Sodium chloride 5 g 

- Magnesium sulphate 0.2 g 

- Ammonium dihydrogen phosphate 1 g 

- Dipotassium phosphate 1 g 

- Sodiimi citrate 5 g 

- Bromothymol blue 0.08 g 
-Agar 17 g 

- Distilled water 1 ,000 ml 
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. and a compartment containing a medium having the following composition: 

- Yeast extract 0.5 g 

- Dextrose 0.25 g 

- Ammonium sulphate 2 g 

5 - Dipotassium phosphate 0.6 g 

- Monopotassium phosphate 0.4 g 

- Sodium chloride 2 g 

- Sodium malonate 3 g 

- Bromothymo! blue 0.08 g 
10 -Agar 17 g 

- Distilled water 1 ,000 ml 



1 1 - Set of culture media for quick identification of bacterial colonies sampled 
from a plurality of unidentified strains, characterized by consisting of a container having 
a plurality of compartments, each compartment containing a same medium having the 
1 5 composition given in claim 4. 
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La pr^sente inventiou concerne iin ensemble de milieux de cul- 
ture destines k recevoir rinoculation d^ime colonie bactSrienne pr^alablement 
isolee et developpee sur ces divers milieux de culture en vue d'y engendrer 
des reactions avec les produits contenus dans ces milieux, lesdites reactions 
5 permettant T identification de la souche de bact#ries pi-ealablement 
isolee. 

On vise done dans le cadre de la presente invention k permettre 
r identification de la souche de bacteries Isolde a partir d'un nombre de ca- 
x^actdres essentiels prealablement d^finis et dont la presence ou T absence 

10 permettra d* identifier la bact^rie suspecte et prealablement isolee dans un 
milieu de primo-cultiire. 

L* Evolution de la pratique m^dicale ou v^tSrinaire tend k amener 
de plus en plus le praticien k faire appel aux techniques d'analyses en labo- 
ratoires afin d'aboutir a un diagnostic tres stir ; il suit que Texamen bact6- 

15 riologique prend de plus en plus d' importance dans T analyse clinique quoti- 
dienne ; en outre, revolution tend k demander aux laboratoires des conditions 
de travail de plus en plus exigeantes et Ton requiert de Tanalyse une plus 
grande precision et des r^sultats plus rapides. 

On a d^crit dans la demande de brevet franfais au nom du 

20 demandeur, n' 71.37081 du 15 octobre 1971, un conteneur portatif pour mi- 
lieux de culture, du type "disposable*', contenant d^avance un certain nombre 
de milieux de culture prepares et pre-dosSs et susceptibles d*^tre jetfis apr^s 
utilisation, €vitant ainsi les manipulations fastidleuses, les besoins de verre- 
rie et de sterilisation avec les encombrements et les d^penses en personnel 

25 qui en resultent; le conteneur multiple ainsi d^crit dScongestionne les etuves 
et les refrig^rateurs et permet une rotation plus rapide du materiel. 

Les essais experimentations auxquels il a ete procede par le 
demandeur ont permis de constater qu'une amelioration pouvait etre obtenue 
non seulement au niveau du support materiel contenant le milieu ou les milieux 

30 de culture servant aux essais et examens, mais dans la preparation et la struc- 
ture meme de ces divers milieux. 

II est apparu que le choix de nouveaux milieux permettait pour un 
nombre de milieux reduits ou identiques d^aboutir k la definition de caracteres 
plus nombreux. ce qui permettait un diagnostic plus precis et plus sHr : en 

;5 .jiitre, Tutilisation des nouv(^aux milieux definis dans le cadre de la presente 
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demande permettait I'appr^henslon de r^sultats aprfes un dfilai beaucoup plus 
rapide et une p6riode d' incubation consid6rablement r^duite par rapport aux 
dfelais couramment pratiques dans ce genre d'analyse : I'obtention plus ra- 
pide de resultats permet de desencombrer les laboratoires et les appareils 
de sterUisation ou de conservation et permet par consequent une rotation 
beaucoup plus rapide du mat§riel et un rendement accru du personnel. 

En outre, les mUieux de culture dfifinis dans le cadre de la 
pr^sente demande permettent d'obtenir des reactions nettes et tranchfies 
dont la lecture sera particuUferement ais§e pour ruUlisateur. 

Les miUeux d^finls dans le cadre de la prfisente demande per - 
mettent en outre d'aboutlr a la definition d'une succession ou d'un ensemble 
de caracteres convenablement s41ectionn6s d'aprfes leur int6r6t taxonomique 
et permettant d'aboutlr rapidement a I'indication de la souche recherchSe 
dans la typologle des bact6ries. 

On donnera ci-aprfes successivement les caract6ristiques de 
chacun des nouveaux milieux qui sont d6£inis et revendiqu6s dans le cadre 
de la pr6sente demande et qui sont utUisSs en association avec d'autres mi- 
lieux, eux-mfimes nouveaux et compris dans la prfisente demande. ou convv-n- 
tionnels pour constituer un ensemble de milieux de preference disposes dans 
un conteneur unique, conforme aux caracteristiques de la demande de brevet 
fransais cit6e ci-dessus au nom du demandeur, et permettant d'aboutlr rapi- 
dement k la definition de la souche bacterienne isol6e. 

On a defini pour chaque milieu successivement. d'une part, sa 
composition, d'autre part, les differentes reactions dont il est le si&ge. 
25 MILIEU 1 : 

Composition : 



15 



20 



30 



- peptone 


10 g 


- Idiosphate bipotassique 


2g 


- glucose 


10 g 


- agar 


17 g 


- bleu de bromothymol 


0. 08 g 


- eau distiliee 


1000 ml 



Ce milieu glucose et phosphate est colorS en vert par le bleu de broxn ^thyi/. 
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Rgactions : 

a) Fermentation du glucose : 

Le milieu initialement vert devient jaune si le glucose est ferments. Certains 
germes dSgradant le glucose par un proc§d6 oxydatif provoquent un jaunis- 
5 sement k la surface du milieu, alors que la coloration jaune apparalt dans le 
fond avant d*envahir Tensemble du milieu en cas de fermentation. 

b) Production de gaz : 

De nombreuses ent€robact6ries fermentent le glucose avec production de gaz, 
ce qui est un caract6re de differentiation int^ressant. Le gaz est retenu par 
10 Tagar et des bulles ou une fissure est alors visible dans le milieu. Le milieu 
est inchang^ si la production de gaz est faible ou nuUe. 

c) Reaction de Vosges-Proskauer (V, P, ) : 

La transformation de Tacide pyruvique en ac§tyl-m6thyl- 
carbinol par Klebsiella, Enterobacter ou Seratia est recherch^e en g6n6ral 
15 au bout de 18-24 heures, lorsque les autres reactions sont lisibles. Plusieurs 
rSactifs sont utilisables pour mettre en Evidence rac6tyl-m£thyl-carbinoL II 
est cependant conseill£ d^utiliser le r^actif original suivant : 

- sulfate de cuivre 0,1 g 

- ammoniaque 4 ml 
20 - soude k 40 % 96 ml 

Cinq gouttes de r€actif sont introduites dans la case n° 1. Dans un premier 
temps, le r€actif basique fait virer le milieu au vert de la surface vers le 
fond. Puis, dans les deux minutes qui suivent T introduction du r6actif, un 
liser4 jaune apparait prfes de la surface du milieu si le germe est V. P. positif « 

25 Aucun liser^ n'apparaft si le germe est V. P. n6gatif. La production d*ac6totoe 
(ac6tyl-m4thyUcarblnoI> est confirmee au bout de vlngt minutes environ par 
le jaunissement du milieu et Tapparition d'une coloration pourpre en surface. 
Si le germe ne produit pas d*ac§toIhe (V. P. n^gatif), le liquide surnageant 
reste bleuatre et transjiarent, tandis que le milieu geios6 est vert franc. 

30 d) Reaction du rouge de m6thyle (R. M. ) : 

Le rouge de m6thyle est un indicateur de pH, rouge en dessous de pH 5, 
jaune d. pH 6. Le test consiste k ajouter une goutte de solution de rouge de 
m§thyle sur le milieu au bout de 48 heures d*incubation ; ime coloration rouge 
indique une reaction positive (ce qui est le cas lorsque Tacide pyruvique, 

35 produit de la fermentation du glucose, n'est pas ult^rieurement transform^ 
en acetofne). Cette reaction n'est €videmment realisable que si la reaction 
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V.P. n'a pas 6t6 faite. En pratique, les germes V. P. positif, ouR.M. nggatlf 
alcalinlsent suffisamment le milieu pour que celui-ci repasse au vert entre 
24 et 48 heures (Tincubation, (le bleu de bromo-thymol est vert quand le pH 
est supfirieur k 6), rendant InutUe I'introduction de rouge de mfithyle. 
5 MILIEU 2 : 

Composition : 



extrait de viande 


3g 


tryptone 


20 g 


sulfate ferreux ammoniacal 


0.2 g 


thiosulfate de sodium 


0,4g 


cysteine 


0.2 g 


agar 


17 g 


eau distill€e 


1000 ml 



Ce mlUeu contient une peptone riche en tryptophane des d6riv6s soufr6s et un 
15 sel de fer. n n'est pas color6. 
Reactions : 

a) Si la couche bactfirlenne produit de rhydrogfene sulfurfi, celui- 
ci se combine aux sels de fer du miUeu et donne du sulfure de fer nolr, 

b) Production d^ladole. 

20 La production d'indole k partir du typtophane peut 6tre recherchfie au bout de 
18-24 heures d' incubation en introduisant quelques gouttes de r§actif de 
Kovacs dans la case n^ 2 : une coloration rouge apparalt si le milieu contient 
6b rindole. 

c) Un brunissement du milieu n"* 2 peut ^tre observe avec Proteus et 
25 Providencia. Ce brunissement est dtl 4 la d^samination du tryptophane et ne 

doit pas etre confondu avec la production d'H2S, franchement noire. 

MILIEU 3 A; 

Composition : 



- peptone 


Ig 


- glucose 


Ig 


- phosphate monopotassique 


6g 


- phosphate disodique 


2g 


- tryptophane 


3g 


- ur6e 


20 g 


. rouge de ph€nol 


O.Olg 


- agar 


17 g 


- eau distiliee 


1000 ml 
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Ce milieu contient de Turge. du tryptophane, du rouge de phenol. Un peu de 
peptone et de glucose ont 6te ajout^s pour permettre la croissance des bac- 
t^ries autres que Proteus. Sa couleur initiale est jaune. 
Reactions : 

5 a) Urease : 

L'hydrolyse de Vur€e alcalinise le milieu qui vire du jaune au rouge. Cette 
reaction debute au bout de 6 & 12 fieures avec Proteus. Certaines bact^ries 
telles que Klebsiella, Bordetella ou Yersinia hydrolysent aussi Purge dans 
ce milieu : la reaction est en g^n^ral plus lente et 1' incubation devra le plus 

IQ souvent fetre prolong6e au-del& de 24 heures pour que le milieu vire fratiche- 
ment au rouge dans ce cas. 

b) Tryptophare desaminase 

La tryptophane-desaminase caract§rise le groupe Proteus- Providencia, et 
distingue Proteus des autres bacteries ur^asiques. Pour r^aliser le test, on 
15 introduit, au bout de 18-24 heures d'incubation, 5 gouttes de chlorure ferrique 
a 8 % dans le milieu 3 . Une coloration rouge-brun apparaft rapide- 

ment si la reaction est positive. La lecture peut se faire sur le milieu vir6 au 
rouge sans inconvenient. 

c) La recherche de Tindole peut se passer dans ce milieu comme 
20 dans le pr§c4dent. Cette possibility peut fttre utilisSe dans le cas Von re- 
cherche une production tardive d'H2S dans le milieu n*" 2. 

MIUEU 3 B : 

Le milieu 3 A d6crit ci-dessus. quoique d*une formule originale, 
reste d'une conception relativement classique, dans le but de ne pas d^sorien- 

25 ter le bact^riologiste qui doit s' adapter k un ensemble de milieux et de reactions 
dont il n*a pas toujours I'habitude. 

Les essais realises au Laboratoire ont cependant per mis de cons- 
tater qu*en modifiant certains elements de la formule on pouvait obtcnir des 
milieux plus int§ressants que le milieu d§crit. 

30 En effet. si Ton diminue la proportion de rouge de phenol {moiti6) 

et si Ton introduit un sel de fer, tout en diminuant quelquc peu la quantity de 
tampon phosphate, Phydrolyse de Tur^e fait virer le milieu du jaune au rose 
dans les six heures d' incubation le plus souvent, puis le milieu passe du rose 
au brun-rouge. ce qui carat t^rise la presence d'une tryptophane- desaminase. 

v% JI n'est done plus necessair^ d'ajouter du chlorure ferrique pour rechercher 
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la T.D.A. Cela evite une manipulation et per met de rechercheri' indole par 
addition du r^actif de Kovacs i la surface du milieu intact, 

Plusieurs milieux peuvent 6tre fabrlquSs sur ce principe. Le 
mUieu suivant, par exemple, donnera les resultats attendus : 



5 - tryptone 2 g 

- phosphate monopotassique 4 g 

- phosphate disodique 1, 5 g 

- tryptophane 3 g 

- rouge de phenol 0, 004 g 
10 - chlorure ferrique 0, 05 g 

- agar 15 g 

- vir§e 20 g 

- eau distillee lOOO ml 



Rgparti seul dans les divers compartiments d'un conteneur multiple, ce 

15 milieu prgsente un int6r§t particulier pour la differentiation des Salmonelles 
et des Proteus k partir des milieux sSlectifs pour Salmonella- Shigella. Ces 
milieux s«ectif s, fort utiUs^s pour les examens de selles ou de produits 
alimentaires, inhibent de nombreuses bact^ries sans intfirtt, mais les 
Proteus s'y d§veloppent facilement en donnant des colonies semblables k 

20 , celles de Salmonella et une distinction rapide s' impose. Chaque comparti- 
ment du conteneur multiple empli de milieu ur^e - T.D.A. - indole est en- 
semenc§ avec une colonic suspecte : six heures plus tard, les Proteus ure- 
asiques sont facilement rep4r6s. Si la lecture n'est faite qu'au bout de 12 ou 
24 heures, rammoniac produit par les Proteus a, en general, alcalinis6 de 

25 nombreux compartiments voisins de ceux contenant des Proteus : les compar- 
timents roses ou Jaunes seront done suspects de contenir des Salmonelles ; 
les cases ensemenc6es par des Proteus, a ce moment de r incubation (k 
3r C) seront rouge-brun en raison de la dfisamination du tryptophane, faci- 
lement reconnaissables par consequent. La coloration rouge-brun pourra 

30 etre accentu6e par I'additlon de quelques gouttes de chlorure ferrique k 8 ^( 
bien que cette addition ne soit pas n^cessaire en g§n§ral. Les colonies sus- 
pectes (jaunes au bout de 6 heures, roses ou jaunes au bout de 15-24 heure?! 
sont repiquees pour une identification plus complete. 

La recherche de Findole par Taddition d'une ou deux gouttes 

35 de reactif de Kovacs (la presence d' indole est caract^risee par rapparition 

J'une coloration rouge) peut etre mise ^ profit, notamment lorsque des geiaies 
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fermentant le lactose (leurs colonies ont un aspect partlculier sur les milieux 
sSlectifs pour Salmonella-Shigella) auront 6t6 ensemenc§s sur les milieux 
ur£e-T. D. A-indole : la pr§sence d^indole permettra de dSpister facilement 
les colibacllles. 

Ce milieu 3 B, rgparti dans le conteneur multiple dficrit, per- 
met ainsi de diff§rentier rapidement et Sconomiquement un grand nombre de 
colonies bact§riemies k partir des milieux s61ectifs pour Salmonella- Shigella, 
avec pour consequence un pourcentage d*isolements de Salmonelles plus 61ey6. 

MILIEU 4 : 



Composition : 

- peptone . 10 g 

- extrait de viande 1 g 

- lactose 10 g 
15 - saccharose 10 g 

- nitrate de potassium 1 g 

- rouge de phenol 0, 04 g 

- agar 17 g 

- eau distlll6e 1000 ml 

20 Ce milieu, contenant du saccharose, du lactose et du nitrate de i>otassium, 
est colore en rouge par le rouge de phenol. 
Reactions : 

a) Fermentation des dtholosides : 

La fermentation du lactose ou du saccharose acidifie le milieu qui vire du 
25 rouge au jaune. La combinaison de ces sucres 6vite en g£n€ral les reactions 
faussement negatives presentees par les germes qui ne possedent pas de 
• permease pour le lactose. 

b) Reduction des nitrates en nitrites : 

Ce test, tres important du point de vue taxonomique (de meme que le glucose 
30 et r oxydase), est realise en ajoutant deux gouttes de chacun des reactifs 
sulvants : 

I - acide sulfanilique 0, 8 g ; acide acetique 5 N 100 ml ; 
n - alpha-naphtyl-amine 0, 5 g ; acide acetique 5 N 100 ml ; 
Si des nitrites sont presents, une coloration rouge apparalt en surface, si- 
35 gnant une reaction positive. Si aucune reaction n'apparaft, un reducteur 

est ajoute (poudre de zinc) et fait apparaftre la coloration rouge s*il y a encore 
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des nitrates dans le milieu (reaction n6gattve). Aucune coloration n'apparatt 
si les nitrites ont 6t6 r#duitsen azote (reaction positive). Le rouge de ph6nol 
ne gene pas la lecture pulsque les reactifs acides le font virer au jaune. 

MILIEU 5 : 

5 Composition ; 

- extrait de levure 3 g 

- L-lysine 5 g 

- d-glucose 1 g 

- lAosphate monopotassique 0, 4 g 
10 - pourpre de faromocresol 0, 02 g 

- agar 17 g 

- eau distiliee looo ml 

Le pH est ajuste ans environs de 6. Ce miUeu sans peptone, contenant de la 
lysine et da pourpre de bromocresol, est Jaune-grisatre au depart 
15 Reactions ; 

a) Lysine-decarboxylase (L. D. C. ) : 

Les amines produites par la decarboxylation de la lysine alcallnisent le mi- 
Ueu qui devient pourpre dans les 24 heures en gSnfiraL Ce caractSre est im- 
portant pour la distinction entre SalmoneUa et Clti-obacter. n est aussi inte- 
ressant dans le groupe des germes V, P. positif. Une coloration vaguement 
pourpre, avec ce groupe, sera consideree comme negative, des reactions 
plus complexes pouvant alcaliniser lentement le milieu. 

b) Oagrdase ; 

L' addition de quelques gouttes de dimethyl-paraph6nylfene-diamine en solution 
25 4 1 % dans I'eau distiliee fait virer la colonie microWenne au rouge puis au 
noir dans le cas d'une reaction positive. La colonie reste grisatre dans le cas 
contraire. 

MILIEU 6 : 

Composition : 

30 



20 



35 



- eztrait de levure 


0,1 g 


- ornithine 


5g 


- phosphate monopotassique 


1,2 g 


- phosphate disodique 


0,4 g 


- d-ghicose 


0,25 g 


- pourjire de bromocresol 


0,02 g 


- a§^ 


17 g 


- eau distiliee 


1000 ml 
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Ce milieu sans peptone conteaant de rornithine et du pourpre de broroocrdsol 
est jaune-grisatre. 
Reactions : 

Les amines produites par la decarboxylation de Tornithine 
5 (Ornithine-decarboxylase pr^sente dans le milieu) font virer le milieu inltia- 
lement jaune-jjrisatre au pourpre. Le milieu est jaune ou grisatre en cas de 
reaction negative. Cette reaction est tr&s interessante pour caract€riser le 
genre Enterobacter qui alcalinise rapidement ce milieu contraiiement k 
Klebsiella. 

10 

De preference, les milieux qui ont ete d^crits ci-dessus seront 
utilises etant combines dans un meme conteneur, chacun etant dispose dans 
un compartiment distinct. 

On comprend que Ton utilisera suivant les besoins soit le 
15 milieu 3 A, soit le milieu 3 B, qui sont decrits k titre alternatif ; toutef ois, 
dans des cas particuliers. on pourralt prevoir rutilisation dans un m§me con- 
teneur et la disposition juxtaposee du milieu 3 A et du milieu 3 B cumulative- 
ment. 

Les milieux qui ont ete decrits ci-dessus pourront etre encore 
20 utilises en combinaison avec des milieux de culture conventionnels. 

Sous une forme preteree d' execution de Tinvention, on utilisera 
un ensemble de huit milieux comportant les milieux 1, 2, 3 A (ou 3 B), 4, 5, 6, 
ces six milieux etant associes k deux milieux conventiomiels definis ci-apres 
sous les references 7 et 8. 
25 MIUEU 7 : 

Composition : 

- chlorure de sodium 5 g 

- sulfate de magnesium 0. 2 g 

- phosphate monoammonique 1 g 
30 - phosphate bipotassique . . 1 IX 

- citrate de sodium 5 g 

- bleu de bromothymol 0. 08 g 

- ajrar 17 g 

- eau distiliee 1000 ml 
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R6actions : 

Ce mUieu, realise selon la formule de Simmons, vire du vert 
au bleu si le citrate de sodium est utilise. La reaction se produit en g6n6ral 
en 24 heures; cependant, certaines bact^ries, telles que Salmonella, §prou- 
5 vent quelques difficultgs k se dfivelopper dans ce miUeu synth^tique et ne po- 
sitivent la reaction qu'en 48 heures. 

MILIEU 8 ; 

Composition : 



10 



15 



- extrait de levure 


0,5 g 


- d- glucose 


0,25g 


- sulfate d' ammonium 


2g 


- phosphate bipotassique 


0,6 g 


- phosphate monopotassique 


0,4 g 


- chlorure de sodium 


2g 


- malonate de sodium 


3g 


- bleu de bromothymol 


0, 08 g 


- agar 


17 g 


- eau distillSe 


1000 ml 



Les bactSries qui n'utilisent pas le malonate peuvent culttver dans ce miUeu, 
20 mais seules les bact6ries utiUsant le malonate alcalinisent le milieu et le 
font ^rer du vert au bleu. Ce caractfere est trfes Important pour distinguer 
Salmonella d' Arizona, n est par ailleurs fort utile pour difffirentier Serratia 
de Klebsiella et Enterobacter. 

L'aspect des colonies bact6riennes a toujours 6t6 un element 
25 important pour le bact6riologiste. L'invention permet d'^tudier la forme, 
la luxuriance, l'opacit#, la viscosity, la pigmentation des colonies ainsi que 
la variability de ces caractferes suivant le milieu propose. 

Les miUeux de culture dficrits ci-dessus sont sterilises par 
autodavage ou fUtration et sont en g6n6ral rfipartis stSrilement dans les ca---- 
30 d'un conteneur multiple, sous un faible volume. 

On a represents au tableau cl-aprfes le processus d'identiiicaii.. r. 
de la souche bact#rienne, prealablement isol#e. 4 partir des caractferes de- 
termines par utUisatioa des difffirents milieux reactifs conformes 4 I'inventici 
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MILIEUX : 


1 


2 


3A ou3B 


4 


5 


6 


7 


8 


CO 

Bact^ries ^ 
Glucose + S 
^Titrate + 5 
Oxydase - < 

KM 


Gaz en glucose 


> 


H2S 


Indole 


0 
D 


T.D.A. 


Dlholosides 


L. D. C. 


0 

/-\ 


Citrate 


Malonate 


Salmonella 


+ 




+ 










+ 


u 


+ 




Arizona 


+ 




+ 








+ 






+ 


+ 


Ci trobacter 


+ 




+ 








+ 






+ 




Edwar ds i pI la. 


+ 




+ 


+ 








+ 


•f 














d 










u 








+ 






+ 






+ 




Q 






IClebsiplla nnpumnnlap 


+ 


+ 


— 




+1 




+ 


+ 




+ 


+ 


K. ozenae 


+ 








+1 




+ 






+ 


























+ 


Enterobacter 


+ 


+ 










+ 


d 


+ 


+ 


+ 


Serratia 


d 


+ 










+ 


+ 


+ 


+ 




Proteus mirabilis 


+f 




+ 




+ 


+ 


d 


-P 




d 




I¥oteus vulgaris 


+f 




+ 




+ 


+ 


d 


-P 




d 




^oteus roorganii 


+f 






+ 








-P 


+ 






Proteus rettgeri 








+ 


+ 


+ 


d 


-P 




+ 




Providencia 


+f 






+ 




+ 


d 






+ 





-p 
1 

d 
f 

(-) 



Positif en 24 h. (ou en 48 h. exceptionnellemoit) 
N6gatlf 

N6gatlf, pourpre Stranger & la reaction 

L. D. C. : Lysine decarboxylase 
Diff6rents types o. D. C. : Ornithine decarboxylase 

Faible production R. D. A. : Tryptophane d6saminase 

ExcepUonnelleinent nggatif y. P. : Reaction de Vosges- 

Proskaner 
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Au milieu 8, on peut substituer la variante suivante qui est 
d*ailleurs conventicmnelle mais sera particuliftrement adaptfie pour completer 
un ensemble de milietix selon les formules de I'invention : 
Composition : 



15 



- extrait de levure 


Ig 


- malonate de sodium 


3g 


- d-glucose 


0,25g 


- sulfate d^ammonium 


2g 


- phosphate bipotassique 


0,6 g 


- phosphate monopotassique 


0,4 g 


- chlomre de sodium 


2g 


- DL-ph4nyl alanine 


2g 


- bleu de bromothymol 


0,025 g 


- eau distiU§e 


1000 ml 


La presence de ph£nyl-alanine permet de rechercher la ph6nyl- 



alanine ddsaminase sur ce milieu. Au bout de 24 heures d*incubation k 3T C, 
il suffit en effet d'ajouter 5 gouttes d'acide idilorhydrique N/10 puis 4 gouttes 
d^e chlorure ferrique 4 8%. Une coloration vert-fonc# indique une reaction 
positive, alors que la coloration reste inchang£e dans le cas d'une reaction 
20 negative. 

Les r^sultats obtenus sont identiques k ceux obtenus par la 
recherche de la tryptophane d^saminase. C*est pourquoi son introduction n'a 
pas 6t6 jug§e utile. Cependant, dans la mesure oH Ton estimerait pouvoir se 
passer du test de Turfiase, Tutilisation de cette variante autorise I'^limina- 

25 tion du milieu ur§e-T. D. A. et son remplacement par un autre milieu pour la 
recherche d*\m ou deux caractdres suppl§mentaire8. Le choix de ces carac- 
t^es serait alors fait en fonction des besoins exprim^s par les utilisateurs. 

On comprend que Tinvention sera utilis£e de preference en 
presentant en association dans un conteneur, tel que dgcrit dans la demande 

30 de brevet frangais au nom du demandeur et rappeie ci-dessus, huit milieux 
qui ont ete indiqu^s ci-dessus, i savoir les milieu 1, milieu 2, milieu 3 A 
(ou milieu 3 B i titre de variante), milieu 4, milieu 5, milieu 6, chacun de 
ces milieux §tant d'une composition nouvelle et permettant pour chacun Tob- 
tention de r§sultats plus favorables par la definition de caract6ristiques plus 

bS nombreuses permettant ainsi une identification plus stoe ; k ces six milieux 
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scront associ^s, de preference dans un conteneur a huit compartiznents, les 
milieux 7 et 8 (ou la variante du milieu 8 §galement d^crite ci-dessus) qui r#- 
pondent k des crit&res plus classiques. 

II est important de souligner que T utilisation des milieux aiusi 
definis associSs au conteneur tel que d^crit dans la demande de brevet 
franqais au nom du demandexir permettra. outre la definition de caracteres 
plus nombrexix, une plus grande rapidity dans le diagnostic et Tidentification 

de la bact^rie recherchee. 

En effet, 1' utilisation de milieux r6actifs d^finis selon T invention 
ne n6cessite qu'une faible quant ite de pr§levements sur la colonic bact6rienne 
k ensemencer ; on pourra done ainsi effectuer un pr^l^vement k Taide d'un 
fil droit et k partir d*une seule colonic sur une primoculture soit dans un 
tube k essais, soit dans une bofte de Petri, soit dans tout autre recipient ; 
on peut ainsi en utilisant les milieux r^actifs de Tinvention eiiminer un stade, 
celui de la sub-culture, k partir d'une primoculture visant k sSlectionner les 
differentes colonies de bact^ries, susceptibles d*6tre d§velopp£es k partir 
d*un prel&vement soumis k analyses ; les faibles quantit§s n^cessaires per- 
mettront d*isoler en primoculture une colonic bactfirienne nettement d^finie 
et de r ensemencer directement sur r ensemble des compartiments conformes 
au brevet frangais du demandeur et rappeie ci-dessus et contenant les milieux 
r^aclifs de T invention : on pourra ainsi r^duire de 24 heures la dur§e totale 

d 'un examen bact^riologique tout en laissant la liberty du choix des recipients 
pour la primoculture. 

La description qui prScMe n*a €te donn§e qyi^k litre illustratif 
et Ton pourra done r^aliser a partir des Elements dScrits diverses variantes 
et modes de realisation de T invention sans en francliir les limites. 
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REVENDICATIQNS 

1 - Ensemble de milieux de culture pour identification d'une 
colonie de bact^ries Isolde sur un miUeu de primo cidture, caracteris6 en 
ce qu'il comporte au moins un compartiment contenant un milieu dfifini par 
la composition suivante : 

5 - peptone 10 g 

- phosphate bipotassique 2 g 

- glucose IQ g 
-agar 17 g 

- bleu de bromothymol o, 08 g 
10 - eau distill6e iqoo ml 

2 - Ensemble de miUeux de culture pour identification d'une 
colonie de bactfiries Isolde sur un mUieu de primo culture, caract^rise en 

ce qu'U comporte au moins un compartiment contenant un milieu dgfini par 
la composition suivante : 

15 - extrait de viande 3 g 

- tryptone 20 g 

- sulfate ferreux ammoniacal 0, 2 g 

- thiosulfate de sodium 0, 4 g 

- cysteine 0, 2 g 
20 - agar I7 g 

- eau distiUee 1000 ml 

3 - Ensemble de milieux de culture pour identification d'une 
colonie de bact#ries Isolde sur un milieu de primo culture, caracterise 
en ce qu'il comporte au moins un compartiment contenant un milieu jj^fini 

25 par la composition suivant e : 



30 



- peptone 


ig 


- glucose 


ig 


- phosphate monopotassique 


6g 


- phosphate disodique 


2g 


- tryptophane 


3g 


- uree 


20 g 


- rouge de phenol 


0.01 Cr 


- agar 


17 g 


- eau d?s?til]!4e 


1000 ml 
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4 - Ensemble de milieux de culture pour identification d^une 
colonie de bact6ries Isolde sur un milieu de primo culture, caraet§ris6 en 
ce qu'il comporte au moins un compartiment contenant un milieu d6fini par 



la composition suivante : 

- tryptone 2 g 
5 - phosphate monopotassique 4 g 

- phosphate disodique 1» 5 g 

- tryptophane 3 g 

- rouge de phenol 0, 004 g 

- chlorure ferrique 0, 05 g 
10 - agar 15 g 

- ur6e 20 g 

- eau distilUe 1000 ml 



5 - Ensemble de milieux de culture pour identification d^une 
c olonie de bactdries Isolde sur un milieu de primo culture, caract6ris6 en 
15 ce qu'il comporte au moins un compartiment contenant un milieu d£fini par 



la compositipn suivante : 

• peptone 10 g 

- extrait de viande 1 g 

- lactose 10 g 
20 - saccharose 10 g 

- nitrate de potassium 1 g 

- rouge de phenol 0, 04 g 

- agar 17 g 

- eau distill£e 1000 ml 



2^ 6 - Ensembl^e de milieux de culture pour identification d*une 

colonie de bact^ries Isolde sur un milieu de primo culture, caract£ris# en 
ce qu*il comporte au moins un compartiment contenant un milieu d6fini par 



la composition suivante : 

- extrait de levure 3 g 
30 - L- lysine 5 g 

- d-glucose 1 g 

- phosphate monopotassique 0, 4 g 

- pourpre de bromocr£sol 0» 02 g 

- agar 17 g 

- eau distill6e 1000 ml 
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7 - Ensemble de milieux de culture pour identification d'une 
colonie de bact^ries isolde sur un milieu de primo culture, caract6ris6 en 
ce qu*il comporte au molns un compartiment contenant un milieu d^fini par 
la composition suivante : 



- extrait de levure 


0. 01 B 


- ornithine 




- phosphate monopotassique 


1.2g 


- phosphate disodique 


0,4 g 


- d- glucose 


0,25g 


- pourpre de bromocr^sol 


0,02g 


- agar 


ng 


- eau distill^e 


1000 ml 


8 - Ensemble de milieux de culture disposes dans un conteneur 



unique comportant une plurality de comiKirtiments, soit un compartiment 
contenant \m milieu tel que d^fini k la revendication 1, un second comparti- 
ment contenant un milieu tel que dSfini & la revendication 2, un troisi^me 
compartiment contenant un milieu tel que d^fini d. la revendication 3, un 
quatrifeme compartiment contenant un milieu tel que dSfini & la revendication 
5y un cinqui^me compartiment contenant un milieu tel que dfifini k la reven- 
dication 6, un sixidme compartiment contenant un milieu tel que d£fini i la 
revendication 7. 

9 - Ensemble de milieux de culture disposes dans un conteneur 
unique comportant une pluralitfi de compartiments, soit un compartiment 
contenant un milieu tel que dfifini i la revendication 1, un second comparti- 
ment contenant un milieu tel que d6flni k la revendication 2, un troisifeme 
compartiment contenant un milieu tel que d^fini k la revendication 4, un 
quatri^me compartiment contenant un milieu tel que d§fini k la revendication 
5, un cinqui^me compartiment contenant un milieu tel que dfif ini k la reven- 
dication 6, un sixi^me compartiment contenant un milieu tel que ^fini k la 
revendication 7. 

10 - Ensemble de milieux de culture, conforme k la revendica- 
tion 8, caract6ris6 en ce qu'il comporte en outre un compartiment contenant 
un milieu conforme k la composition suivante : 
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- chlorure de sjdium 5 g 

- sulfate de magnesium 0, 2 g 

- phosphate monoammonique 1 g 

- phosphate bipotassique 1 g 
5 - citi-ate de sodium 5 g 

- bleu de broxnothyniol 0, 08 g 

- agar 17 g 

- eau distillee 1000 ml 

et un conipartimeni contenant un milieu conlorme L la composition suivante 
10 - extrait de levure 0, 5 g 

- d-glucose 0, 25 g 

- sulfate d*ammomum 2 g 

- phosphate bipotassique 0, 6 g 
' phosphate moiiopotassique 0^ 4 g 

15 - chlorure de sodium 2 g 

- malonate de sodium 3 g 

- bleu de bromothymol 0, 08 g 

- agar 17 g 

- eau distill§e 1000 ml 

20 11 - Ensemble de milieux de culture pour identification rapide 

de colonies bact^riennes pr^levees k partir d'une pluralite de souches non 
identifi£es, caract£ris4 en ce qu*il est constitug d*un conteneur comportant 
une plurality de compartiments, chaque compartiment contenant un mfime 
milieu conforme k la composition donn6e k la revendicatioi 4» 
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